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fATIONALE FOR ALCCEMTAWCE .

(Al LCABLE 1O ALL €11 F1THS]

ODESIGH FEATURES

Fhe [TVC is comprised of 20 eleclricol
subassemblies; 13 subassemblies are Lockheed
Martinm Astra Space designed and fabricaled
using standard prinbed chrcyil Board Lype
tontkruction. The retaining sie adsem-
vlics, 3 stepper mobors, High Yol Llige Pawer
Supply (HMPSY, [nlensiFred CCO (ICCON, and
Laps asscmbly are vandor Swvppliel wohio-
narls, wliich have bpon specifiod and pur-
chaspd arcording to Lockhecd Martin Speci-
fication Cnntrpl Oradings {5C05} preparod by
Engineering aml Product Asserance.  Speci-
Fications mer Lhe SC0 are performance, test,
gual ifigatian, and acceptance requiremeats
Far a procured piece of gguipment. Parls,
paterials, processes, and design guoide-
lines for Lha [TVC progras are speciFied

e accordance wilh Lockheed Hartin

1676728, This document defines the

jrrdgrem requi ressnks.

MEL-GTO-973G will serve as the primary

ECE partz selectinn deocument.  FF a suil-
able part camigl be Tewnd in MIN-S5TO-9750G,
aquivalent EEE parks thal meget the Tatlos-
ing Lriteria may be swbaliluled.

Facrocirewils are gl lapshk Chass 0B Lewwd,
MIV-M-J8518 dowices. AT microcirceils
are suhjected be Particle fmpack thoise
Meteckion [PTMD] tesling per MO -STD-RRIC
texcent For devices with plastic epoxy-
Lype parckage).

Diades and transistors are at leasi JAMTEV
in accordance wilh HLL-5-19500. Al somi-
conductars i cavily—typa packages aro

subjected Lo PINO testing per HIL-5TD-003C.

REIIGH TCATURES {(Cont.]

telays are prarured Yo Lhe highest
military eslaftished reliabd1iLy {MH-ER)
level as delined in HTL-R-29016. Pelays
are subject ta PIND tesling.

‘milches are procyred Lo at Treast Lhe
cocaml highest level of Lhe appropriate
HI-TR specidicalion.  Swibches are sub .
Jerbed Lo pilher DIHI bectliog o B oeay
analysis a5 appropriale, for particle
detect lan.

Olhar dizscrala paris are procured Lo at
Teast the secand highesl level nil Lhe
approprlale HIL-ER speclFicatian.

Parts not jaciuded in Lhe above deocomenls
have been used in Lhe desige only afler a
non-slandard parts acceplance reqoesdt
[NEFAR) has been proepaved, submbbted Lo
Relialbilily Atzurance Crhginesring and
approved Tor use inm Lhe speckfic
applicatianis) defimed in the HSPAR by
mASA-J3C.

Worst case ¢ircuit analyses have been
performed and docyaenled for all elrcelt
desiygns Lo demonstrate that sulficient
eperaling marging exist Tar 411 nporating
condilions. The analyiis wds wprst case
in Lhat the value for rarh of tha variakle
paramcters was sel to Vimits Lhat will
drive the sutput Lo & mawimm {oF min. )

A componoal approach review and analysis
was conducted to werify thal Lhe applied
5iress on pach piere patt by the Lempera-
tore erlremet wdentified with ooviron-
menlal qualificalion Lesting does ngl
exveed Lhe stress dorating walpes
idembified in Lorkheed Kartin 3267020,

DLGIGH TLATURES (Cunt. )

[n additipn, an ghigctive cxamipalivn

af the design was perfarmed through a
Meelinminary Design Review and Critical
Upsign Kaview ta verify Lhat the ETWC wel
specilication and carlractual requircments,

UAltE BARD DESIGH

M1 bwards are conslracled From Taminisbed
capper—clad epnxy glase theels per

HIl -P-1294% Typa GF Grade n. Circouil
conneclians are nade thrnugh printed

traces which ron fram paiat te point on

the beard surlaces, Every trace terminales
At am gnpular ring. The annular rirg ser-
rounds the hole i which a comppaent lead
gr terminal % located. This rimg provides
4 loating For the salder, ensuring good
viechanical and electrical performme, ks
sire and shape are gqoverned by MIL-P-55540
a3 are trage widths, spacing and routing.
[hese pequirewents are reiterated sper-
ifically in draning noles to further assure
compliance,  Variak|ens betw#en bhe artwork
master amd the final prafucl (due to
irregularities of the elching process}

arg atse conbrolled by drawing anles.

This prevents naking delecbive doards from
nond artwork. lHoles which hoose no Tead

o terminal, bul zérve unly to elecleically
interconnect the differeat board layers,
cantaln thitch bars For mechanical swapori
and lucreased rellability.

The Lhrgugh hotes are drilled from a drill
tape Lhut eliminatipg the passihilily el
fuman ervar sl allﬂwinu tight contro

over hnle ami annular ring concenleicily,
an imporiant rellalbiliky criterien. After
drilling and elching, all copper claddiag
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RATIONALE FOR ACCTRTANCE,  (Continued)

NARE ODARD CEZIGN {Cont. )
is tin-lcad plaled per MIL-SID-149%, This
provides e easy and reliabic saldering
at the time ol hosed assembly, sven aflloe
periods of yrotanyel storage.

DOARD ASSEMILY DESIGH

#11 companents are instalied in a manner
which assures maximun reliability.
Component Teads are pre-tinaed, allgwing
tota® welting of salder joints. ANl leaes
are fooned to prowide stress rotief and
Lhe findies of tarye companents ace sbakod,
Spacial wounling and hamdling $azleurtions
are included in cach drawing requived afber
Tinal assembly. The board is coaled with
urgthane which prolecls against humidiby
and contaminaklon,

ACCIPTANCE TEST

Each assembly is individually tested tn

a Hasp appraved hcceplance Test fracaedore
TP-AT-29007442, The Accepkanca lest Flow
it detailed in atbached Table 1.

QUALIFICATION TEET

Fhe Qualilicalion unit is idenlical to Lhe
flight upit confiquration in gvery respect
wid 1% ofed solely for the purpisa of qual-
itication testing.,  (he Qual undl must
svecessfully camplate accoplane Lesling
prior Lo entering qualificolion testing.
Mka Quak anil hat passed Losting in
accovdance willh HAGA apgrravod Lest plan
PN-C-AN00FA47 . the Qualificalion Tect

Mow i3 detailed im aliached Tabte 2.

UPCRATIOHAL TLSTS

Tm arder to werily Lhat CC1Y components

are pperational, a Lest musl werify the
health af all the compand related com-
panenls from the PG 18781) panal swilch,
thraugh the RCU, ihrough Lhe sync Vines

tu Lhe CamprasPTU, te Lhe CamerasPTl
vormand decoder.  1he Lost ost alsu verifly
e camera's abilily to produce vlden, Lhe
¥Sx abidily e reute wireo, and Lhe mon-
itor's abilily Lo display videa. A similar
Legt wand be preedoiond Lo wers Ty Lhe MO
cordamd palh,

Lre-aunch. an Drbiter Test/in-[]jiphl Test

I, Power CCTY Syskem.

2. ¥ia the FlII3 panel, xelecl a monilar
as deslinalian and Lhe camera pnior
test as snerce.

1. Send "Camera Mower On" comuand Tram
the FHT pane?.

4. Selecct "Exlernal Sync” nn monitor.
5. Observe videa displayed on manitar,
Hote Lhial §f viden op monitor is
synchronized [l.e,, stable raster)
Lhen this indicates that the camera

15 regeiving compesite sync From
the RCIl and thal the camera is pro—
ivcing synclicanized viden.

G. Seml Fam, Fill, Foces, fnom, ALC,
and Gonma conmands and wisnally
(eithor wia the manitar or direct
cheervatian] werily wprralian,

1. Select downlink as deslinalien and
ramerd vialer Lest s source.

. Gbserve wided rouled Lo downlink.

9. fead "Camera Pover DFF" command wia
MHY panel.

1. Aeprat Steps 3 theough 9 gucept
issur commands via Lhe HAH Cowmand
palh.

A e m——

Crosercaent Contrel - The [TWE EEE Parts
and hardears items are procured Frow
approved vendors and suppliers, which
mert tha requirements set farth in the
IVC coatract, Resident DPRO persannet
roview A1 procurénent documenls ta
esbablish Ehe need For G351 an selecked
paris (PAL S517).

Inconing Inspoclion on'_Stordge - inceming
Quality insprelipus are made on a1l
receivedl malerials and parts,  Hesults

arg recurded by Iat and roatabned an Fide

by drgwing and control numbers Tor future
reference and traceakility. A1l ECE parts
are subjected tn inceming occaplance tests
as called for in PAP M. 14 — Incombng lnspec-
Lian Tesl Instructinns. Taceming flight
parts are further pracazged in accordance
with Lackheod Martin 3262020, Hecharical
items are inspected per PAM Ad 1] - Supplier
Quality dssurance, and PAP E1D.B.1 ~ Prage-
ilure for Frocessing Incoming nr Porchased
Parts Designated for Flight Use. Accepled
items are delivered to Materiol Controlled
Stores and retatmed under specified con-
ditions until Fabrication is raguired.
Mon-canforming waterials are hald Ter
Halerial Review Baard {HMRE) dispaos!itlon,
[PAF Ad_1d_ )

floard Asspuwhly & lest - Priov Lo the start
al TVE hoard assembly, a1 itewms arp
waritiml tn bo correcl by slock rgon
personned, as Wi Mems are accumulabed

Lo form a kit. The items arp varified
again by the operator who aszembles the
kil hy checking againel bhe asx—huilt-
parts—list {ADPL), GrRO Handatary
Intpeclion Mainte are designed Mor all




RATIOMALE FOH ALCEPTAHCE.  (Conlinwed)

QASIRSFECTION [Cont .}

priniefd girguil, plus harness conneclors
for spidering wirinyg, crimping, toldar
splices amd quality workoanship prior Lo
coating ol the componenl side af boards
and sleeving pf harnesses.

OAAEMSPELTION [Cont.)
ITYLC Boarils

Specific ITWC beard assenbly and Lesl im-
slewcllons are provided in drawing aples,
and applicable documenls are called out

in the Fabricabtian Procedure aml Record
[FPR-2000/442) and pavls Tist PLAODUTA42,
lhese include Pracess Standard-Upmling
RTY_5k6 2200081, Process Shtandard - Banding
Velere Tape 2280867, Specification
Soldering 22A0F4Y, Specification - {rimp-
ing 22A000H), Specificalion — Npading and
Staking 2280070, Specilication — Urethane
cpating Z2A00YE, Specification - Marking
22ANA%6R, Speeilicatian - Horkmanship
4020035, Specification Wonding amd Stak—
ing 2280875, Speeilication-Have Salder
25z, Specification—Frinted Wire Boord
Staking 2206851, Speclfication-ReFlaw
fpldering 2200754, Sperificatian-Inldering
Surface Mounl Compenenls 20005710,

QASTNSPECTION |Cont. )}
IWEC Aszembly and Toct

An ppen box Lest i5 pervlormed per TP-LT-
{0042 and an Accoptance Test per
TP-AT-20002342, sncluding wibration and
thermal waguum. Torgues are specified am
witnesesd | tracealilily nombers are Fecerd-
e and catibrated Llogls are checked prior
Lin ute. Lockheed Marbin Qualiby and OIRD
inspecLigns are perfored at Lhe completion
of tpeciFiad MR pperalinng in acconilance
willt PAP-2.6.1, PAP-7.0, PAM-Z2.11,

PAP-EG 1, and PAP-B.E., [H'ED pervsannel
wilness ITYC button—up and critical
Larquing.

The ITVC is pachaged accarding Lo NASA dogn—
manls MHBGO00.1C and MHDPS3Q0.4A010Z2) which
defines packaging and handling requlremenls,
211 related docemenlation including
assemuly drawings, Parks List, AOFL, Test
Data. ete., |5 gathered and hald in a
decumentalion Folder assigaed specilicatly
ta gach assembly. This folder is votained
far referance.  An EIDP i preparsd for
each assembly in accordance with Lha re=
quirements of MPAP £2.3. Lockheed Harlin QC
and UPKQ personng]l wikness craling, packapg-
ing, packing, and marckiog, and review the
ETOF far completoness and Accuracy.
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[5a]

TABLE 1. ACCEDTAMCE SEST FLOW

B [ M

lest corducted per Lhe requiremcnts aof MASA
vpproved 1P-AT-2000FA42 .

ACLEPTANCE VIBRATIOH EXPOSURE

20-80 Hz: 3 dB/ogtave rise (rom 0,01 Y /Hz Lo
0.04 g2z

0.04 gSAtir

350-2000 Hz: 3 dB/octave decrease to 0,006 gzﬂlz
Tecd Duration: ¥ oinolefaxiz, gparating

TesbL Level: 0.1 grus
FOT1-VIBAATION FUMCT[OHA1 CHECK

Test candycted par the reguiremenls al MASA
approved TP-AT-2NR07447 .

ACCEPMTANCE THERMAL -WACLIH EXPOSURE

1.% eyelrs total Iram £30% deg F En o+ 1d Jeq F.
Ater slabitization, ame haor minfmyw duraliun
at gach plateau. In=sper fimclional Lests
perlorned at pach platesu.

EOST-EMY TRONMENTAL PERFORHAMCE TCST

Room ambient performance tesis conducted in
accardance with NASA approved TP-AT-INO07447 .

BI-3E0 Hzi

TABLE 2. QUALITICATION TEST FLOW

Epi

Candurled besls eon in accordance wilh the
requiremenks of S-E-006#1, dncluding [50F,
T804, C50G, Y101, CCOY, and CEQ3. Aadiater
tests run in accordance with SL-E-DODZE
tncluding RS0Z, RS01, and RLOP except that the
Lest current for RS0Z was 2 amps in liew of 20
amps.

QUAL FOR ACCEPTAMCE WIBRATIOM

20-80 Nz: 3 dAfockave increasing to 0087 9@ Mz
BE-158 nz: 0067 foclave

35020 Hr: 3 dD/nctave dodroaso

Test Level! 7.8 grms

TeslL Curatien: 3 minutesfaxis aperating

FLIGHT QUALTEICATION WLNEA] jUN

0-70 Hz: 1 dﬂ!nﬁtave increasing to (1.4 gEth

500 lz: r
S0U-2000 z: & dffactave decreaso

Fest Level, 10.1 grms

fest Duratinn; 40 minutesfaxzis non-oporaling

TIERHAL=YACUUH

7.5 cycles tatal From +120 deg F Lo +2 deg F.
After stabilizaktion, ame hour minimum duralion al
rach plateau. In-gpac funclignal tests performed
al eachk platoan.

THERHAL SEMULATLION

Worst case hrl and rald mission enviroaments
simulaled in vacuum. During hol case, in-speg
apevatien is requiced Tor 6 of 14 eonteculive
hours. Ouripg cold case, in-sprc operatign is
requited Tae 19 ronseculive hours,

LUMIUITY

120 hows exposure to ARE BH ingluding Faur 21
hour teperalure cycles of +60 dey F Ly #125 deg
b. mon-eperaling.

0.1 g/Hz



